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Abstract

The purpose of this research is to create a database of rainwater drainage systems in urban
areas for spatial analysis of rainwater drainage systems using the SWMM 5 model. Solutions to
drainage problems in urban areas in Chanthaburi province was performed by using the method of
creating a drainage database and analyzed with the SWMM 5 (stormwater management model),
which is a hydrological process model that is suitable for urban areas. The drainage capacity was
assessed on that existed in the area with 30 years of rainfall by selecting the day with the highest
daily rainfall, which was on 23 July 2013 from the weather radar data at the Rayong station of the
department meteorology. The results from the study created a drainage system database using
conduit, junction, outfall, sub-catchment as a database. The analysis by using SWMM 5 model
found that the drainage system in Chanthaburi urban area still had the highest flooding around the
road and residential area which was the community area no. 6, Wat Mai Muang Chan, with a depth
of 0.82 meters. It was due to the flooded basin, resulting in no area to allow water to penetrate
into the ground. Guidelines for preventing flooding are suggested, i.e. adding green spaces, and
modifying ground structures such as roads, sidewalks and floors around buildings, to allow water

penetrating into the soil.
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Table 1 Manning coefficient of different land cover types

Land cover Reference classes Manning coefficients
Settlement Moderate-density residential 0.0678
Bare soil Not covered by green space 0.0113
Water body Pond 0.0010
Green space Light shrub 0.368
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Table 2 Data dictionary of node table

Column names | Data types | Not Null | K | FK | References Description
Name Varchar (5) / / User-assigned name of junction
X coordinate of node on study area
X Coordinate | Double /
map
Y coordinate of node on study area
Y _Coordinate Double /
map
Invert Elev._m Float / Elevation of node’s invert (meters)
Rim (ground) elevation of node (m).
Rim _Elev. m Float / The Depth attribute equals Rim Elev-
Invert Elev
Maximum water depth (i.e. distance
Depth Float / from invert to ground surface)
(meters)
Table 3 Data dictionary of conduit table
Column names | Data types [Not Null| PK'| FK | References Description
Name Varchar (10) / / User-assigned name of Conduit
Node table |Name of node on the inlet end of
Inlet_Node Varchar (6) / /
(Name) |conduit
Node table |Name of node on the outlet end of
Outlet Node | Varchar (6) / /
(Name)  |conduit
Length m Float / Conduit length (meters)
Roughness Float / Manning’s roughness coefficient
The conduit’” s croos section
Cross_Section | Varchar (10) / geometry. (i.e. circular Rect Closed
trapezoidal)
Maximum depth of cross section
Geoml m Float /
(meters)
Geom2_m Float / Width parameter (meters)
Geom3 m Float / Left slope
Geom4 m Float / Right slope
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Table 4 Data dictionary of subcatchment areas table

Column names Data types | Not Null | PK | FK | References Description
Name Varchar (10) / / User-assigned name of subcatchment
Node table [Name of node or another
Outlet Varchar (6) / /
(Name) |subcatchment that receives runoff

Area Double / Area of subcatchment (square meter)

Length of overland sheet flow
Flow Length m Float /

(meters)
Slope Float / Average surface slope (%)
Imperv Float / Percent of impervious area (%)
N_Imperv Float / Mannings N for impervious area
N perv Float / Mannings N for pervious area

Depth of depression storage on
Dstore Imperv_mm Float /

impervious area (mm)

Depth of depression storage on
Dstore Perv_mm Float /

pervious area (mm)

Percent of impervious area with no
Zero_Imperv Float /

depression storage (%)
Rain_Gage Float / Rain gage assigned to subcatchment
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Table 5 Data dictionary of land cover table

Column names | Data types | Not null | PK | FK | References Description
Name Varchar (10) / / User-assigned name of Landcover
Type Varchar (6) / Type of Landcover classification
Areas double / Area of Landcover (square meter)
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Digital Elevation Nodel (DEM) of Mueang Chanthaburl Municipality
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Figure 1 Model of nodes and conduits; (A) DEM of study area with 15 m resolution ratio; (B)

preliminary model of actual nodes and conduits; (C) land cover; (D) final model of

synthetic nodes conduits and catchment areas
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Figure 2 Rainfall data from weather radar of 23 July 2013
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Figure 4 Inundation level 2-D of communities

in Chanthaburi Municipality
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